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Abstract of JP81 64465 

PURPOSE: To provide steel for a die of die casting in small quantity production having die life 
appropriate for the purpose of use and excellent in workability. CONSTITUTION: A steel for a die of die 
casting in small quantity production has a composition consisting of, by weight, 0.1-0.3% C, <=0.5% Si, 
0.5-3.5% Mn, <0.030% P, 0.01-0.07% S, 1.0-3.0% Cr, 0.03-2.0% Mo and the balance Fe with 
inevitable impurities. The hardness is HRC26-35. The steel is a die material excellent in balance of 
properties among toughness, heat check resistance, workability and weldability, the die of die casting 
suitable for small quantity production is obtained. 
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(57) [gift J 

ism &mmmic-&m.utcm.mtit&&i»-?z>ct& 
mtz. 

mat] *&wa>!i>m£mm nifB, 

C : 0.1-0. 3 mm.%. S i : 0.5ii%«T, Mn : 
0.5-3.5fim%. P:0.0 3 0IS%«T. S:o.O 
1—0.0 7MM%, C r : 1.0— 3.0fifi%, Mo : 0. 
0 3-2.0fi%, gias# Fei :F nJjS8<J**£t5l#> <E> 6£ 
! ). 13#HRC2 6-3 5-C&2>C£Z&mtls. W 



(2) 

1 

[IS^l] 0:0.1-0.31;^%, Si :0.51I 
%«T, Mn:0.5-3.51t%, P:0.0 3 0ii% 
feTF. S : 0.0 1-0.0 711%, C r :i.0-3.01 
M%. Mo :o.0 3-2.0M% f g|SM*F e t^njig 

[i»*3H2] »C, Cu:0.10-3.0I1% N 

1 :0.10-2.0it% ( V:o.0 1-1.0tl%, Z 

r :0.0 0 3-0.1 01i%, P b : 0. 0 3 -0. 0 7 fi 10 
g%, Te : 0.0 1 -0.0 7fflfi%, Ca : 0.0 0 0 5 
-0.0 1 011%. B i : 0.0 1 -0.0 711%, S 
e : 0.0 3-0.0 7 0 iSt*h £ 1 H 

* fc« 2 »&ifc*JK& § hr t^a*JB i <D'j>m&mm 
y-smm. 

[imm3) C:0.1-0.3I1%, Si :0.251 
S%«T. Mn : 0.5-3. 511%, P:0.0 2 0Ii 
%WT, S : 0.0 1 -0.0 711%, Cr : 1.0-3.0 
mM%, Mo : 0.0 3-2.0fifi%, V: 0.0 1—1.0 
13%. B : 0.0 0 2 011%WT, %m&F e <L^«J 20 
i£W^1»*M6Ji!E*) . ^o, 3 2 6-f 84 7.3X 

C1M% + 1 8 .3X S i lI%-8.6 xMniI%- 1 

2 .5XC rll%^4 6 0©|»^#J5££LT:fo9 , 
*«HRC 2 6-3 5t*4Ct*»»it4*ltIffl 

[8**314 3 »C Cu : 0. 1 0-3.011%, N 
i : 0. 1 0 -2.011%, Z r : 0.0 0 3 -0. 1 Oil 
%, P b : 0.0 3-0.0 7M%, T e : 0.0 1 — 0.0 
71*%. Ca : 0.0 0 0 5-0.0 1 011%, B i : 
0.0 l-0.0 7ii% ; S e : 0.0 3 — 0.0 711%^ 30 

e m i m & n m ati z 1 m * & » 2 ««±*ie£ ztix 

[0 00 1! 
C0 0 0 2] 

jc*f r 4 mm 2n^ 3 

[0003] miZ££lscte^r % b - h * * * 

JC*t t> T&tatt ^ & (C « , S 3 £ l*J± 5 £ C £ 
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OSKD61 ec««Sfi^J:^fe|ftPBiy-YX«J*sj2:<ffl 

jB^&SS (am«HRC4 0-5 0OiaH) CC«£A, 
«SSL#fifto*i. *»6CttJ:lf JHIX3tfJe5*i&C iCC J: 

[0 00 4] SKD6 g*l?d&Att*rWOTl,>£ 

SKD6 1W. ±EX«Cc£0£S*»ft 
[0 00 5 !iC6t\ «±<D J: 9 k\ AM£Mffl©# 

fl*c*4. *®fc«>. ^iftifflossoufpit as 

fpn^htfS*, ff*E>*i*#M;i, *SEi»«ttb©ttt 
[0 0 0 6] L*>Ltt#6. 

tatc cb 4> Sc oTSP a a n 1 fii?§fc ?3 -C«*P3 ft S^MOtffP 
KiK4^OT, +5Wc8»»<t ft 

[0 0 0 7] 

[0 0 0 8 ] ^Ct, d>fi^S^O#MCDiS^, 
»T?*4i4 4>cc. ^SO«R»tK5e:gjBCcJnx-r SC 

[0009] c(D£ {im^mm^m<Dmmat. 

1 . MttiWfc-h** ^tt 



A«S*3*i4. WttiWfc--h****tt±tt*HK 
[0010] 2 . tSSIItt 

^!**»«««cjiin:-r*is, anx#Birc*s£«fP 

3. ?S«tt 

*S©8ff«*rStHejE. »»X***^LfcJ»^ * 

[0 0 1 1 ] c©J:5tt3m©SMi SrI8« 
G ft i «cS«» *Mf 4 c i as r # 4 ff 

[0012] mtmmmtLxkt. era, « 

64irc^ 5 »aiita, Mi^, J i SWFC 
[0013] msmtuxix. M*tf* j i s^ttsos 

fcSKDG l*HRC4 0?l£«cMA, I^K^^l/c 

[0014] teWBsam#4xmtLxt&* s 

KD6 l*»lL/c*SO*t«/ciJSKDB 1£HR 
C3 5fIgiC^A, ft*R(/*Ote»W«c^nr^ 

*. j»xttcc«ftfctj>«*jsfliy-f*xhfflffl«i*a« 
x^^e, flpxtt (ttfjttfccfc^ssHt) ©/**>** 

SH8U fi8BS«WH^^^iHJ:*)«>iSl*»nXttt, n 
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[0 0 l 5 ] 

a w &a s ec «c 4 j: s j c * 6 3&> c suras $ ft tcmn , 

"fttfefc^UM- K> ( Pre-Harden) 4t$ffll**l& 

[0016] -ratot. h 

SSJBiB (JUT, WttAil^) C:0.1-0.3M 
%, S i : 0.5IMWT, Mn : 0.5-3.511%. 
P : 0.0 3 0I1%«T, S : 0.0 1 -0.0 711%, 
Cr :i.0-3.0il%, Mo :o.0 3-2.0M%. 

6-3 5t^^Ci^r#it^ : 
[0017] #JS«TB, JJE0te»tt»t«e0fc« 

HIttA©WS*«HRC 2 6 J:Dfil»<kjSg**W±0»fc 
- h^x ^ £tt#f# 6*rT, 8B3#HRC3 5J; 

D X l > <t ffiKKJNM # ^ *iiU:©»(Wtt*fl» 6 <t t * 

C2 6-3 5tcU5E-T4o »* Ll«S»H RC 2 8 - 
30 3 3T'&£ 0 

[0018] «fSaSWfiH*ffii IHttAO^^^: 
HRC2 6-3 5 0iSHPgCC8Sfif-rSt:cb3&s-C*4^7i 

rf#%nfcffia«t**9 5 0-9 8 o e cic»D#!iffiJ#t^ 
[0019] ssftEiSMfflfcfc^r, ftrtESiWAO.ffl?a 

L^^. JfeL^ffl^i^r^r ^ s ^Otctfr, '&t>ft?> 

v # i wt* <b <D'< ? > ^ ^ i ft /cffiia-e * 0 . >pm&. 
mm®**** bmmmoffl&£UT{m&ti<>Kz a 

[0 0 20 } »«AJCfc^r. Ctt. ffl^ii! 3*1)911 

50 'jtte^mste. m\^£%nmfcft%m&?htcibic'i : T 



5 

fr*74 6 0 0'C1iacD^MLiC^urHRC2 5«Jb 
05£££*IK-C*fe< a 9* t#6*i4:£^^£>4l> 

S%<fc9£<a4£»^JWET*-4££«>*c, 

fc#>, C<D§S1«, o. 1 -0.3M%CCtx^3*i4 = 

[002 1 ]Sitt, BWfWfl***9 > »BKfcfl*J:tf 
^Aft^fa±3tf4<t<b *MLWtJC»T*« 
t^*fa±3^4J£-#*C&4a^ &3S0*a^W3ti 

4 0 ««c. «Stt*Wfi**cc«ofc«6Jc«. 

[0 0 2 2] Mntt, BHBlffiffl* 1 *?), "<-f:M 
h » * /c Af4 fc J: »*W 3 * fiLh 3 # 4 

co^Wi^o . 5 If% J: 0 4>a t > t ±13 L 

ttfcitfSatt^fiTf 4. ^cd/c5?), COMnOS* 

ft«0.7 -1.3It%t!*S. 

[0 0 2 3 ] Ptt, ntm*\ti±.s 

**9£scc^«sft4<t«H4. «JStt3WfiT-r*o 

r t fOMilt 0.0 3 0«*«ttT5CHS3*iS a 

tte&L^mmztf^? &t t tic. »«sm*i*iw± 

■T4J68#-C*4. C^Wi^o.O lffiS%<fc9 4>ai> 

i±iau/tja**n#6ti-r, mi^o.o 711 

0.0 7SB%5CKS34i4 e 

[0 0 2 4] Crtt, iSBMttttecttf^^^^ M&»* 
f»4^©*Att*fa±S-tt4i£i«:. 

4 o C OMI^ 1 . 0 fiM% <fc 0 4> a I * 4 _bf B O 
fc»*tt«&*i"r. %tc, Mt^3.01I°/oJ:^< 

0 M% Scf£S 3 fi 4 . J: 9 iff S b I «tti . 5 - 2 . 
51I 0 /ot^^ o 

[0 0 2 5 ] Mo a. *l*RL^*caBB&ftfl:«J*JBSt 

ur®i6*cctffl^<-»tftLr*ftB-r4(D-c, ffizmu®: 
ftfflSttti**. fitfc-h****tt*ft±3-e4J8# 
•C*4. COMI^O.O 3StS%J:94>ai><fc-hSBl/ 
fcj»*ttf#6ti-J\ MI^2.()M 0 /oi^< 

^WS«, 0.0 3-2.0MS%Jtf£^2ft4 o J:9#* 
LL^Sfl5i0.3-i.011%t»5. 
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[0 0 2 6] *IMB0)fltt*Att. JJeLfcjfta*5&3ttK 

u : 0. 1 0-3.011°/o, N i : 0. 1 0-2.011%, 
V:0.0 1-1.01i°/o. Z r : 0.0 0 3-0. 1 OSS 
%. P b : 0.0 3-0.0 7Sfi%, Te : 0.0 1 — 0.0 
711%, Ca:0. 0005 -0.01 011%, B i : 
0.0 1-0.0 711%, S e : 0.0 3-0.0 7SS%#> 

10 ^^^xhSffli(UT, «W*Btt^) £f§4C<b# 

r-^4o 

[0027]^ £Ht*B!*. ISttAilHl^a^a*^ 
tt. 5 0 0'C«±r<D«*RL«c*5C>T. «ftWK-(t5cS 
4/£#T'£>4o CO^Wi^O. 1 0SSKJ:94>ai»£ 

±iau/c?a*«f#6n-r\ Mt^3.oii°/oi 

9 ^ < tt 4 ch jSPelSnXtt^fST-r 4 s t<Dtctb. C u CD 
SS130.10-3.0H%it6CiWiLl». J: 

[0028] N i fri, 7 x ^ -f hffla**£/&-r4 C <b£ 

4J&#T'&4 0 CO^mWiiiK 0. 1 0M%J;9:KH> 
i±BELfcS6»t-«#6nr. MI^2.0ff% 
J:0*^< ^§ili^v;l/f>t^ MfcL"CBE3#ilS*J 
&caO. t£g!Jtt*HST-f 4= ZrOtcft, N iOSWIii 
o. 1 0-2.0SS%cbT4C: J:9»£L 
l^WMiiO. 5 -1.5 11%T5) 4 S 
[0 0 2 9 ] Vtt. j^^KUBSCCfMa^ft^iaor 

SS%<fc 9 ^< ft 4 ittHUfi* <tC«itt#(fiTtS. * 
<£>fc£>. V©MliiO.O lM.Oir/oi-T^Ci^ 

[ 0 0 3 0 3 Z r »{t«f-t»affc«CCa f 3 , M n S CD 
JSf**R?±'J"4<bife5C, Mn S <D^^—it L"CM 
glJtt«:^±3^4J«5>r*&4o 0 
40 «%J:05l>at^±KL.ft:ja*«»6*i-r, 

fi^o. l 0 Sffl%ct 0 ^ < a4 1 Z r (Dmity^&Mto 

tiffin iru^i ^ tcSNiJtt* (ST ^-^ru^^ 0 * cd 

/cd6, Z r ©SWlliO.O 0 3-0. 1 01i%it^C 

[0 0 31] Pb, T e . Ca, Bi, SeiJ, l»-J**l 
*>atglJ14«:ffiI± 3 ^4^^*4*5, Cfi6CDS7cSO 

^ws^at-cb±iBofcSft^5sf#6n-r. jmjc^s 5 

^fflJC^W3nrCi4<bWttAji:6«k:- h ^ ^14 
SO i*. Pb!i0.0 3-0.0 71I°/o, Te^0.01-0.0 



imm%, ca;jo.ooo5-o.oioii%, bkj 

0.0 1 -0.0 7fiS%, S e 5*0.0 3 -0.0 7fiS;%£ 

[0 0 3 2] Etc. *jJHB«cfct»Ttt, «fttt#J:0- 

t*<>0) ifl-SCtmS, CO«IttC«. C : 0. 1 
-0.311%, Si :0.2 5It%6(T, Mn : 0.5 — 
3.511%, P : 0.0 2 0M%WT, S: 0.0 1-0. 
0 7fiS%. C r : 1.0-3.011%, Mo : 0.0 3- 
2.0fiM%. V:o.0 1-1.0U%, B: 0.0 0 2 0 10 

nm%&r, nmtF et^mmwimt)* 

O. 3 2 6 + 8 47 .3XCfiM% + 1 8 .3XS i 

li%-8.6 xMnBK- 1 2 .5XC rli%^4 6 
0<DM%&J$£LLXteiJ. 8BS^HRC2 6-3 5^ 

[0 0 3 3 ] «ttC« t §0t*A JCftGTV £ B*SrfcOC 

*o.o 2 oa«%«Tc<:a*jL/c«i«*. at*Atra« 

»CJc*j^r, s i JKa$^ffl^^ f J. WBfttttej: 20 
t>«Att«r^-h3^^iii>JC, «*B5HfcffcCC*W i 

^SiSSft^fgT-rSCDr, -£0$*Btt, 0.251 

[0 03 4] PS*, »Mtt«|fiJ±3-l*SJ5E^-C*S*^ 

#Wfi!*, o.O 2 0SS%£TF«:KSi**iS. V« % & 

£ o COMI^O.O lSfi%£9^Cl>£±fE0fc$J 
»»»6*i"T, Ml^i.01S%J: 9*<fc4 

d:ttfiHtt*sJ:tf«tt**«T"r4. *®fc«>. VOMI 
«o.o i-i.0II%mts s 
[0 0 3 5] B5*, *6Att4l»»*^-C*4*. 

s^o.o 0 2 0 mm%wf icmfe-rz* ±mutcs \ , 

P. V, B«JtO«E^(COl»rB, 3@WAOti^i|5]tI 
&3Stc±9£»S*8»rf 5. 40 
[0 0 3 6 ] Sic, JBWC(c*jt*i:« k C, Si, M 
n, CrOSWI*s. 3 2 6 + 8 47.3XCfI%rl 
8 .3XS i li%-8.6XMnli%- 12.5xCrl 
t%^4 6 OVmi&im&UX^&C t&i&gX$>*) . 
■JKsOC <fc 0 » 6 *i 4 Sffl** 46 04Ci^<i: fijRCC ?g 

[0 0 3 7 ] SBttCCC, MCC. Cu : 0. 1 0-3. 

Onm%, N i : 0. 1 0-2.011%, Z r : 0.0 0 3 50 
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-0.1011%, Pb : 0.0 3-0.0 711%, Te : 
0.0 1 —0.0 7f5°/n. C a : 0.0 0 0 5 -0.0 1 Oft 
M%, B i : 0.0 1 —0.0 711%, Se : 0.0 3—0. 

0 7 mm%& hf&zm <t J ) * 1 «* fc» 2 «a± 

[0 0 3 8] fHttD«. WttCCCjtLr. C u. N i . 
Zr, Pb, Te, Ca, Bi, S e ^e>fiSESB^6ii 

fc&<D"C£>4o SflttDtt, »WC<bia«JCBHffi 

%4 6 0fetT^S^'r€> o 
[0 0 3 9 ] 

[ffffl] **WR:J:*«*AM:, C. Si. Mn, P. 
S. Cr, Mo©^Wa*r®iE^fii5C-r4C<tJCJ:f3i* 
S»©«IAtt*J <fc tftWtt t»R L3fc««iC Jf b . Z> h 

^c^mMm^m^ct f ,cj: r omt^uRC2 6-3 5 

[0 0 4 0 3 IBftBtS, SIttACc*fLr, MK. 

J:l^**RLBSic#ffflWt*ec-r7C* <Cu, V) 
4. WWtt*ftl±S*«7C« (Z r , Pb, Te, S 
e, Bi, Ca) <h ^Db/c^Ot^^, o£ 1 
ttBtt. N i KiJ:^^ -f F«i«lSLr«tttft 

t4^r&]_h?^. Zr, Pb, Te, Se, Bi, C a *c 

[0 04 1] IBWCtt, «H*ACcaLrV <b B*fr^^ 
ttl^., S i OtWl*0.2 5SS%«TiC, 

*o.o 2 oma%WTJc*j*iiLfc»wc&4 a shwc 

[0 04 2] BWJDtt, SittCic>ctLr, ^-ft^hl 



m*mztci!)C>mAftz&m-?z>7tm (n i ;> is^um 
*RLB#5ctffta@fb*.ec:-r7c^ (cu) <t, mm* 

&\±$i+Z>?cm (Z r, Pb. Te, Se. Bi. C 

a) i*asflnLfc*><or**. ^£0, iMDit *tt 

C©«ti/c«SHt<t, N i ©"4 ^- Y hflttUBl&fEfflfC 
J: >J L ?c«8t4 i. Cu ©WttHf tfFffl K «fc '3 ft Jb L 
Jtmt- h?-x •> d7tti. Zr. Pb, Te. Se, B 

[0043] 
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mm i -5 

9 e o *c ic mt&Gm'&wsm a i, * * -c?%3j u -e © 
&5 8 0"c*-can«ib. *#Rb«ia*jtio. *tttc. 

BH«i«:» 1 ic{#IEL?c<, 
[00445 

*io [an 



a: 

CO 


•CO OS OC C3 LO 

o cm -o" n 

i If? m ■<* T 


3335 
7 7 9 
5 03 
594 


s 

IB 


o> 


(0 p3 ^ «3 
.Q JD X) .£1 -O 


rt <3 c3 ^ 
.O JD £> 




i ! 1 1 1 


ers 

co 1 1 1 
o 


o 


1 1 1 1 => 
O 


1 1 1 1 


CO 

<_> 


wo 

1 1 1 1 § 

<=> 


till 




1 1 § 1 o 
o o' 


III! 


CO 


cm co 

i I i I s 

CO C> 


ii i i ! 


> 


LD — * CT> 

I - 1 - <=> 




O 


SO CO OS CO 
CO CO CM CD 

C5 o o* o' <=; 


, 1 - - 


u 

O 


1. 5 4 

2. 4 4 

1. 5 2 

2. 0 0 
2. 8 3 


° CP CO 

1 in id 
co 


z 


o — 

1 1 — I — 

o — ' 


1 1 ■ ( 




o 

1 1 -* 1 1 


1 1 ' i i 


o> 


0.042 
0.030 
0.038 
0.025 
0.066 


g g S ° 
o' o' <=5 ^ 


&. 


0.016 
0.018 
0. 014 
0.006 
0.006 


" i 8 § 

o* o* co CO 


c 


co co on er. oc 
ro — » o c 
^ -4 -4 — — 


° ^ ° (— 

c*3 f— =*3 


C/3 


CO CO O i-j CM 
— CO CO g — 
CO O* O O CO 


~ CO CO 

in cm 
rvi co 




O 


^* CO oO CO 

oj c\; — — « 
cf c c= o c» 


3 CO 
m lo co so 

H d d d 




c\i cr; tt if* 


3 & 3- 5s 



[0 04 5 ]wais««c»oT:, n^-j^wesss* 
/c 0 ot^\ iJKaRttJcoaarswt- h^*^4^f4 

SKWt«r»fPL. IWEtWttT-afc. SKHK*felT«: 

[0046] Btt-h^xc; 2f4Kifc : it& 1 5 m 
ra, 5 mm©ntttt©KiUt©^ja5C#b, 7 0 0 

•c. 4»pjio«j«ift*ni***6Lft:a. 3#n*»-r*» 

lit-/ Wil, £<Dmt% 1 0 0 OH^Oi^U 
/Co oi*r^Jt<D*fflic*£0/cfc-- h * * (ft 
ffi#«Mi ) -drawee <£ 0 CBS O , ~rffi'J 

L/c, 

[0 04 7 ]^ c©KKccfci»r, i^fiS 

- h * x v M£ ©fFfffi^'ff -5 o 
ffiSMR : J I S 3#ttRtf *»f¥Lfc a 
[0 04 8 3 ;X5C, mt>fttc&mKlt%tLX, i/t^f 
HK*K®**£J!H^ J I S Z 2 2 4 2 tC«S3tl 

rc**KH*ttr. «aw»*tTi». wbtr-flkiRx 
* ;U - 4 84^ L /c 0 f# 6 ft /c ^ * jU t' - SRiRx * *" 

ffl) *:«2 5tWELfc. 

t ^ 4> (D 53t i' Wt4 5*18 < H» "C * 4 C t * ^-T 0 J: o 

ttBUttKB : SWJtf tc*f Or, T i N4880 /d®3fc 

g 1 7 m/#Ti*3 5 mmCD^^IJU ^HJ3O0tt 
fttWo.l 5mmCC/j:^Sr'<D^iJffiBt«:S4^b/c 0 
*Sm4SI2iCf#fBL/c s WBlJtt5C«a->a>No, 3 4 
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[ o o 5 o i c<oa»«:*5i»r. mmm&tki**** 

SSttKK : 11100 mm, 1 0 mmORStt 
KRitOfiffiO 1 OHBfJC, 0.1411°/oC-0.7 21 
g%S i -2.21i%Mn -1. 1 ttfi%C r -0.511 
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